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§12. Design of the Interlock System for Neutral 
Beam Injection Heating on LHD 
Osakabe,M., Takeiri,Y., Tanaka, K., 
Komori,A., Yonezu,H., Tsumori,K., 
Takanashi,T., Kawahata,K., Ejiri,A., 
Inoue,N., Ohyabu,N., Oka,Y., Kaneko,O., 
Asano,E., Kawamoto,T., Akiyama,R., 
Kuroda,T. 
Two beam lines( co/ctr) of negative-ion 
based neutral beam injectors are under 
construction for LHD. The maximum 
beam energy is 180 keY for Hydrogen and 
the maximum power is 7.5 MW/BL. If the 
neutral beams are injected without a target 
plasma, a maximum heat load of ,...., 1.5 
kW/cm2 will be deposited on the wall 
opposite the NBI. Although carbon armor 
plates are planned to be installed on the 
wall as a protection, the interlock system 
for NBI is neccessary to avoid a fatal 
accident due to the enormous heat load of 
NB-shine through. 
Figure 1 shows the interlock system for 
NBI on LHD. Molybdenum calorimeter 
arrays will be installed on the armor plate 
to monitor the power deposition on the 
armor. An IR -detector will also be 
prepared to monitor the surface 
temperature profile of the carbon armor. 
These two will be used as an temperature 
interlock for the NBI armor. The density 
interlock system using a microwave 
reflectometer will also be prepared to 
prevent the injection of the beam into the 
unexpectedly low density plasmas. 
In designing the interlock system, we 
have allowed a 10-sec injection at 10-% 
shine through, i.e. 150W/cm2 x 10sec heat 
load to the carbon armor. The surface 
temperature of the tile reaches to 680K for 
this case. In examining the allowable 
duration of beam exposure time for 
116 
different power density, we have set the 
temperature limit as 600K instead of 680K 
to stay on the safe side. Figure 2 shows the 
allowable duration time for the heat load of 
500-1500W/cm2 with this limit. It is found 
that 100msec of full power injection of NB 
without target plasma is allowable, and the 
10msec is sufficient time response for an 
NBI interlock. 
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Fig.l The location of NB-injector, armor 
plates, and the density interlock system for 
LHD 
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Fig.2 The allowable duration time of beam 
exposure to the carbon tile. 
